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Abstract 
Many irrigation projects, especially in the developing tropical regions, are embarked upon without any 
land capability assessment, resulting in avoidable and undesirable ecological consequences. The aim of this 
study is to assess the irrigation capability potentials of the soils of a rice growing Illushi/Ega community in 
Edo State of Nigeria. Soils of Illushi/Ega (200 ha) were studied to establish their irrigation capabilities. 
Water samples were collected from the rivers within and near the sites at the proposed points of intake 
structures and analyzed for salinity (ECw), permeability (SAR) and ion toxicity [Chlorine (Cl) and Boron 
(B)]. Gravity irrigation suitability assessment was carried out following the guidelines of the United States 
Bureau for Land Reclamation (USBR, 1953) and FAO (1979). Results showed that about 5.5 % of the land 
was non-irrigable, 11.5 % was marginally irrigable, 30.5% was moderately irrigable and 52.5 % highly 
irrigable.Thus about 83 % of the total land area was found to be irrigable. The results of analyses of 
irrigation water [ECw, SAR and Cl and B (ion toxicity) problems in water sources were 0.1 – 0.7 dS m-1, 1.2 
– 1.7, 0.6 – 1.8 cmol kg-1 and 0.5 – 0.7 mg kg-1] also show that there is no indication of salinity or ion 
toxicity problem. 
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1  Introduction 
Irrigation is the application of water to soil for the purpose of supplying the moisture essential for plant 
growth. It is thought of by government agencies as a panacea for subsistence farming. But it has remained quite 
unprofitable and therefore unattractive especially in the developing nations of the world.  
Illushi is a small agrarian community in Edo State in Nigeria that has, for several decades, practiced rice 
farming, solely depending on the natural pattern of rainfall and the seasonal flooding of river Niger. Since almost 
all presently known agricultural improvement methods (high yielding varieties, better management procedures,  
plant protection methods, timeliness of planting and harvesting operations, fertilizer applications, weed control 
etc) have, to a large extent, failed to improve the living standards of this community through agriculture, it is 
now thought that an all-season crop production programme through  irrigation practice, either as ‘full-serve’ or 
supplemental, might be the most reasonable option of ensuring the supply of adequate moisture especially in 
areas with either low amounts of rainfall or an erratic distribution pattern. This procedure worked well in Kansas 
where soil profile development decreased from east to west in response to precipitation gradient (Gunal, 2001) 
and the western third of the state with low and erratic rainfall is augmented yearly with as much as 300 to 600 
mm of water per growing season through irrigation practice (Presley et al., 2004). With such sustained 
availability of moisture, figures from Spanish and American agricultural statistics have shown that productivity 
of irrigated agriculture could be as much as six times that of rain-fed farming (Gonzalez, 1988; Van Schilfgaarde, 
1990). Illushi has some four to five dry months of the year when supplementary irrigation would be beneficial to 
the crops on the field. 
However, as good as the intention of Government may be in this irrigation plan, it would stand the risk of 
failure like many others if efforts are not made to predict salinity and drainage problems, among others, that  
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might soon develop after the inception of the project. This is done by assessing the suitability of the land and 
water in terms of characteristics that are relevant to irrigation practice via detailed evaluation studies. The results 
of such studies should form the basis for the decision on investment. This is because irrigation alters the amount, 
quality, timing and place of water use with consequent changes in the physical, chemical and biological systems 
operating within the soil and substrata which impacts directly on the broad environmental and social spectra 
(Resler, 1979).  
The United States Bureau of Reclamation (USBR, 1953) developed an irrigation suitability classification 
guideline for selecting and categorizing the quality of lands suitable for irrigation. This irrigation evaluation 
method, as proposed by USBR (1953), has remained in use ever since, with only a few countries modifying its 
general principles to suit their ecological zones. This study would also be patterned after USBR (1953), FAO 
(1979) and Sys (1985) as the primary guidelines to determine the degree of suitability of the soils of Illushi for 
the proposed irrigation project and hence provide sufficient technical basis for investment by Government or 
other interested investors. 
2  Materials and methods 
2.1  Illushi/Ega 
This is a 200 hectare site located at the “Ega” end of what is referred to as Illushi mainland, in Esan north east 
local government area of Edo state. It lies between latitudes 06°41′ N to 06°41′ 58″ N and longitudes 06°35′ E to 
06°36′ E. It is about 140 km from Benin and particularly some 16 km from Ubiaja along Ubiaja/Illushi old road. 
On the eastern side of this site is River Niger, which seasonally overflows its bank to flood the land while it is 
bounded southwards by Oria community. Rainfall data from the nearest meteorological station shows that it is 
unstable, low and the commencement of rainy season is often very unpredictable. While in some years, rains may 
commence as early as April, in some others it is as late as July. However, it is believed that rainfall is about 1,200 
mm yr-1. Flooding pattern is equally as unpredictable as the rainfall. It is seasonally flooded from the River Niger 
resulting in the alluvial deposits from which the soils are largely derived. The distribution pattern of rainfall is such 
that the area can be without rain for as long as 5–6 months (November – April). Relative humidity varies from 
about 70 % in the rainy season to about 55%–60 % in the dry season. Temperature is generally high. It can be as 
high as 34 ℃ in the dry season and as low as 15 ℃ at nights in the harmattan period. Vegetation is guinea 
savannah characterised by numerous grass species and scattered shrubs. Andropogon spp. and Pennisetum are 
common grasses. Fairly big trees occur along the river/stream courses. Because of the prolonged dry season, bush 
burning has become an established practice for reducing the drudgery of manual land preparation by the natives. 
Generally, the land is flat with very few micro-topographical differences. 
2.2  Field work and laboratory studies 
Soil identification and mapping was by the rigid grid method with the aid of the soil auger. A predetermined 
format of 50 m ×50 m was adopted thus: Transverses were cut at 50 m apart along a predetermined baseline and 
observation points were at 50 m apart along the traverses. Auger holes were made at each point down to a depth 
of 120 cm and soil was examined at each of 0–15 cm, 15–30 cm, 30–60 cm, 60–90 cm and 90–120 cm depths. 
Morphological properties were recorded at each point, including texture, drainage, colour, slope, evidence of 
erosion, rock outcrop etc. The points were then grouped on the basis of the recorded morphological features. A 
total of 6 profile pits (150–200 cm deep) were dug at points typical of each mapping unit. The profiles were 
described following FAO guidelines (FAO, 1977b). Samples were collected from all the horizons of each profile 
for laboratory analysis.  
For each mapping unit, at least two infiltration measurements were made as described by Slater (1957) and 
FAO (1979) and slopes were determined by the use of abney levels and ratified by the interpretation of existing 
topographical maps. 
Representative water samples were also collected from the irrigation “inlet” or “intake” points for analysis. 
Soil samples were prepared by air-drying and then sieving through a 2 mm sieve. 
Electrical conductivity was determined with Conductivity Bridge in a 1:2 soil/water extract. Soil pH was 
read from an EEL pH meter with glass calomel electrodes inserted into 1:1 soil/water suspension. Organic 
carbon was determined by the Walkley and Black (1934) wet oxidation method. For total nitrogen, the modified 
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Kjeldahl digestion method was employed with the nitrogen in the digest being determined by the Berthelot 
reaction using a Technicon autoanalyzer (TechniconAAll, 1971). The Bray P1 extractant (Bray and Kurtz, 1945) 
was used to extract available phosphate and the P in solution was measured by the molybdenum blue method on 
the Technicon autoanalyzer. 
Neutral ammonium acetate was used to extract the exchangeable cations (Ca, Mg, Na, K) while calcium and 
magnesium were determined by the EDTA-Eriochrome Black titration method, potassium and sodium were read 
off on the flame photometer. Effective Cation Exchange Capacity was determined by the summation method. 
Particle size analysis was by the hydrometer method (Bouyoucos, 1951), using sodium hexametaphosphate as 
the dispersing agent. The functional relationship between soil wetness and matric suction was determined by 
means of a tension table assembly in the low suction range, and by means of a pressure plate apparatus in the 
higher tension range. These instruments allow the application of successive suction values and the repeated 
measurement of the equilibrium soil wetness at each suction (Hillel, 1971). Undisturbed soil core samples were 
used in the determination of the suction range between 0.01 bar and 0.70 bar while disturbed samples were used 
in the determination at 15 bars. The moisture content at each applied suction was determined gravimetrically by 
oven drying each soil sample at 110℃ to constant weight. The suction values were plotted against the soil 
moisture content to obtain the soil moisture characteristic curves. 
Bulk density was measured by the core method in which core samples were oven-dried at 110℃ until 
constant weight was achieved. The dry weight of the soil was expressed as the fraction of the volume of the core. 
Porosity (%P) was calculated from the relationship: 
P (%) = 100–[(Bulk density/Particle density)×100] 
2.3  Water sample analysis 
Collected samples were analysed using the methods outlined by Udo and Ogunwale (1978) for all the 
parameters. pH was measured on the pH meter; electrical conductivity by use of the wheatstone bridge 
arrangement; carbonate and bicarbonate by titration with 0.05 N sulphuric acid; chlorides by titrating the titrate 
from carbonate and bicarbonate titration against 0.05 N silver nitrate with potassium chromate as indicator; and 
calcium and magnesium were by versenate EDTA titration method. Sodium and potassium were by the flame 
photometer, sulphate by barium sulphate turpidimetric method and boron by carmine red colorimetric procedure. 
Using the guidelines provided by FAO (1979), normal irrigation water was characterized by: Salinity: ECw 
of＜0.7 dS m-1; Permeability: ECw＞0.2 dS m-1, adj SAR＜6-16, pHC -8.4; Specific ion toxicity: Sodium-adj. 
SAR≤3, Chloride-＜4 mol m-3 and Boron＜0.7 mg L-1. 
2.4  Irrigation Capability Classification (ICC) 
Irrigation Capability Classification (ICC) is patterned after USBR (1953) which is the system of evaluation 
widely used and it is the one adopted in this study for the necessary guidelines on irrigation suitability 
specifications. The system is structured into classes and subclasses. While the classes are primarily based on the 
economics of production, the subclasses are derived from the limitations posed by Soil, Topography and 
Drainage. 
Economic viability has not been addressed in this study. Evaluations have been carried out only to include 
consideration of soils in details, topography and drainage. No quantitative details are involved in topography and 
drainage. 
The irrigation capability classification was, therefore, effected by placing the characteristic/quality of each 
pedon in an irrigation capability class derived from comparing these parameters with the specifications provided 
by USBR (1953).The aggregate irrigation capability class of a pedon is that indicated by the irrigation class of 
the most limiting characteristic or quality of the pedon. This is based on the law of minimum which states that 
performance is always determined by the level of the least favourable factor (FAO, 1984). 
The irrigation capability map is thus obtained by putting together areas of similar aggregate capability 
classes.  
3  Results and discussion 
Land characteristics relevant to gravity irrigation were evaluated based on the USBR (1953) guidelines: 
Soil texture: The surface soils varied from sand to sandy clay (Table 1), thus rating as 0.3 to 0.72 by Sys 
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(1985) while the subsoil was rated 0.3 to 0.7. By USBR (1953) rating, the surface soils qualified as class 2 to 
class 6 or S2 to N2 by FAO (1983) thus indicating a wide range of suitability for gravity irrigation. While the 
sand texture (class 6) showed actual unsuitability, the sandy clay texture indicated moderate suitability for 
gravity irrigation. The subsoil texture, rating as class 1(S1) and class 2 (S2) by USBR (1953) and FAO (1983) 
respectively were suitable only to the extent that such coarse textures at the subsoil depth facilitate drainage. The 
abrupt textural changes with depth in the soils of this location is of serious cost consequence in the construction 
of primary and secondary canals as lining with less permeable materials become inevitable. 
Effective soil depth: The results showed that the soils were deep, consistently more than 180 cm (Table 
1).In terms of suitability for gravity irrigation, the land qualified for class 1 by USBR (1953) or S1 by FAO 
(1983), as all the pedons were deeper than 150 cm. Effective soil depth enhances the volume of water the soil 
can hold and the volume of soil plant roots can exploit. In land leveling for irrigation purposes, this characteristic 
becomes a major consideration in order not to expose unfavorable subsoil layers after the operation. 
Infiltration rate: Pedon 19/11 with a mean equilibrium infiltration rate value of 19.6 cm h-1 was classified as 
very rapid (Fig. 1); pedons 20/1, 3/3 and 4/2 with values of 5.6, 6.5 and 4.5 cm h-1 respectively were classified as 
nearly optimal; while pedons 2/9 and 5/8 with 8.2 and 7.7 cm h-1 respectively classified as somewhat rapid.In 
terms of irrigability assessment, pedon19/6 fell into class 6 by USBR (1953) and N2 by FAO (1983) implying 
unsuitability for the practice of gravity irrigation as it affects this parameter.For pedons 2/9 and 5/8, it was 
moderate suitability for gravity irrigation indicated as class 2 by USBR (1953) and S2 by FAO (1983).Pedons 
20/1, 3/3 and 4/2 qualified as highly suitable for gravity irrigation in terms of this parameter and designated as 
class 1 by USBR (1953) and S1 under FAO (1983). 
 
Fig. 1  Cumulative Infiltration-IIIushi/Ega 
From the mean cumulative data, pedons 20/1, 3/3 and 5/8 appeared most favourable for gravity irrigation 
practice, followed by pedons 2/9 and 4/2. Pedon 19/11, with a mean cumulative infiltration of 222 cm in 5 hours, 
looked most unlikely to be irrigable by gravity methods because of the large quantity of water needed to attain 
equilibrium each time of irrigation.The main reason for the difference between the other pedons that qualified for 
gravity irrigation and pedon 19/11 appears to be textural. Texture, especially of the surface and subsurface soils 
may be the controlling influence on infiltration characteristics in this location. 
Available water holding capacity: With reference to USBR (1953) and FAO (1983) guidelines, all the 
pedons in this location, except 19/11, fell into class 1 and S1 respectively (Table 1). Pedon 19/11 qualified for 
class 2 and S2, USBR (1953) and FAO (1983) respectively. Texture appears to be the main property responsible 
for this classification and the observed difference between pedon 19/11 and the rest of the pedons. The moisture 
characteristics of the soils for this location are discussed in relation to: 
(a) Moisture release: Most of the available water was released between pF 2.5 and 3.5 for most of the 
pedons, with relatively small quantity per increment of applied pressure. This suggests fairly heavier soil 
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texture of most of the pedons. Pedon 19/11 showed some obvious exceptions to this general observation 
(Table 1). Most of the available water was released between pF 2.5 and 3.0, suggesting the presence of large 
amounts of macropores associated with coarse texture soils for which this pedon is known. The separation 
between pedon 19/11 and the other pedons is consistently well expressed in all relevant results of this 
location. 
(b) Depth of Available Water: This appeared to have no definite pattern because of the erratic textural 
pattern of the soils of the floodplain. Generally, however, there was the tendency for available water to increase 
with depth (Table 1). The volume of water held at pF ≥4.2appeared to exhibit two main patterns. There was the 
observed trend for this volume to decrease with depth as shown for pedons 3/3, 20/1, and 2/9. The other pattern 
was that of irregular decrease in the volume of moisture held at pF 4.2 with increase in soil depth. This was 
clearly expressed in pedons 4/2, 19/11 and 5/8. 
The irrigation characteristics thus exhibited by this location, in terms of available water, is that in which 
surface soils had the inherent ability to hold back a lot of water, even at wilting point and possessing a higher 
water holding capacity than most parts of the subsoil. This makes these soils to be quite suitable for gravity 
irrigation especially for shallow feeder crops as irrigation schedules can be reliably calculated using surface soils 
values. 
The importance of the knowledge of available water holding capacity lies in its involvement in the 
calculation of basic data for irrigation studies and engineering designs. These include: gross water requirement; 
net water requirement; irrigation frequency or interval; and pumping duration. 
Bulk density and Porosity: With bulk density values of 1.09 to 1.97 g cm-3 and total porosity of 25.7 % to 
58.9 %, pedons 20/1, 3/3, 2/9 and 5/8 (Table 1) exhibit a pattern in which the bulk density values increase clearly 
with depth while the total porosity decreased with depth. Except for some extreme values in pedon 5/8, all the 
values are consistent with general expectations for productive soils in terms of physical characteristics. Some of 
the high values may have resulted from puddling which is a common cultural practice in the rice producing flood 
plains apart from heavy machinery employed in the course of land preparation. Bulk density values, as observed 
in this location, indicate fairly high compaction which reduces infiltration rate and enhances water retention. 
These are favourable to gravity irrigation practice. 
Apart from indirect positive influence on the practice of gravity irrigation, the knowledge of bulk density is 
needed in the calculation of the available water holding capacity of the soil as well as serving as a guide in the 
selection of construction materials for fills and embankments. 
Salinity: Results (Table 2) show that all indices of salinity (pH, electrical conductivity, and exchangeable 
sodium percentage) are within normal range. This is because the Niger River that constantly floods this location 
does not have adverse saline characteristics. Soils derived from the alluvial deposits of the same Niger River are 
not expected to behave differently. In terms of gravity irrigation therefore, by USBR (1953) standards, this 
location was rated as class 2 and S1 under FAO (1983). 
Salinity considerations cannot, however, be ignored in irrigation planning even when pH values suggest 
high acidity because its data are required in the calculation of leaching requirements (LR). 
Topography: The slope range of between 0.2% and 2.70% and surface leveling requirement of  very light 
to medium (Table 3 ) confirm the relative flatness of this location which is quite characteristic of flood plains and 
explains why land leveling operation may be quite minimal. In terms of evaluation for gravity irrigation, with 
USBR (1953) and Sys (1985) as guidelines, pedons 2/9 and 5/8 fell into class 2 under USBR (1953) and S2 
under Sys (1985). The other pedons were put into class 1 and S1. 
Drainage: Drainage affects gravity irrigation mostly in terms of depth to and quality of ground water. USBR 
(1953) has set acceptable depths to ground water or perched water table for three classes of gravity irrigation as 
follows. Class 1: Ground or perched water table to be below 125 cm on sandy soils or below 150 cm on loamy or 
finer soils; class 2: 75 to 125 cm on sandy soils or 100 to 150 cm on loams or finer soils; and class 3: 30 to 75 cm 
during growing season. For this location (Table 1), the possibility of encountering groundwater at shallow depths 
is quite remote and so its effects on irrigation cannot be adverse. 
When evaluated independently, this parameter would present no problem to gravity irrigation in this 
location as the groundwater, whether saline or not can only be located at depths not relevant to irrigation 
feasibility considerations. This location would therefore qualify as class 1 arable soil under USBR (1953) or S1 
by FAO (1983) in the context of irrigation capability evaluation.  
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Table 1 Summary of the major Land characteristics of the pedons relevant to irrigation assessment 
Location Pedons 
Surface 
texture 
Sub- 
surface 
texture 
Depth 
(cm) 
Infiltration
rate 
(cm h-1) 
AWHC/ 
100cm depth
(cm) 
Surface 
Bulk density
(g cm-3) 
Sub- 
surface Bulk
density 
Salinity 
EC 
(×10-2 dS m-1) 
Alka- 
linity ESP
(%) 
% 
Slope 
Illushi/ 
Ega 
20/1 SC SCL >180 5.6 13.54 1.18–1.28 1.62–1.65 0.90–7.60 0.45–0.91 1.22 
 3/3 SCL-SC SL >180 6.5 16.95 1.17–1.31 1.46–1.68 0.78–7.30 0.39–1.04 0–1 
 4/2 SCL-SC LS-SCL >180 4.50 18.10 1.09–1.39 1.35–1.67 0.89–2.94 0.54–0.93 0–1 
 19/11 S-LS LS-SL >180 19.60 12.28 1.43–1.51 1.57–1.63 0.82–4.70 1.76–4.19 1.40 
 2/9 SCL S-SL >180 8.20 14.06 1.28–1.30 1.38–1.50 5.18–27.17 0.62–1.17 2.62 
 5/8 SCL LS-SCL >180 7.70 24.89 1.57–1.66 1.90–1.97 6.52–28.12 0.23–1.11 2.79 
Water Analysis Results: Irrigation water (Table 2) was evaluated in terms of the extent to which the use of 
irrigation water can adversely affect the soil profile in terms of salinity, permeability and element toxicity 
problems. Salinity is indicated by the electrical conductivity of the irrigation water; permeability by both the 
electrical conductivity and adjusted sodium absorption ratio; and element toxicity problems by a consideration of 
the concentration of sodium, chloride and boron contents in the irrigation water. 
Table 2  Water analysis results for Illushi/Ega 
Parameter Unit Illushi/Ega. (River Niger) Concentration 
pH  6.7 
Electrical Conductivity dS m-1 0.35 
Calcium mol m-3 0.55 
Magnesium mol m-3 0.8 
Sodium mol m-3 0.78 
Potassium mol m-3 1.50 
Chloride mol m-3 1.17 
Sulphate mol m-3 0.30 
Carbonate mol m-3 0.80 
Bicarbonate mol m-3 1.24 
Boron mg L-1 0.68 
Iron mg L-1 2.41 
Manganese mg L-1 1.14 
Zinc mg L-1 1.72 
Copper mg L-1 0.011 
Adjusted sodium adsorption ratio  1.23 
pHc  8,10 
pHc = index of the tendency of  the irrigation water to either dissolve lime from the soil (by increasing soluble calcium) or precipitate lime (reducing  
soluble calcium). 
In Illushi/Ega, following the standards provided by FAO (1979) and Peacock (1998), the indices of salinity, 
permeability and specific ion toxicity problems appeared sufficiently low enough to consider irrigation water 
from the Niger River source quite safe for irrigation purposes. 
In terms of irrigation capability classification for this location therefore, (Table 3 and Fig. 2), pedon 19/11 
fell into the aggregate irrigation capability class of 6s, indicating non-arable lands, currently and potentially 
unsuitable for the practice of gravity irrigation. High infiltration rate was the main limiting characteristic 
occasioned by loose sandy surface soils. 
The area occupied by this pedon (19/11) was 10.96 hectares, representing 5.47% of the total land area. 
Pedon 2/9 was placed in the 3s aggregate irrigation class. This means arable lands that are marginally suitable for 
gravity irrigation and with the main limiting characteristic being the slightly coarse subsoil. The pedon spread 
over 22.83 hectares or some 11.40% of the total land area. Pedons 3/3 and 4/2 were placed in the aggregate 
irrigation class of 2s. This means arable lands that are moderately suitable for gravity irrigation. The main 
limitation to gravity irrigation in these pedons was their slightly coarse subsoil texture. They occupied a land 
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area of 54.8 ha or 27.38 % of the total land area. Pedon 5/8 qualified for the aggregate irrigation class of 2st, 
indicating arable lands that are moderately suitable for gravity irrigation. The limiting characteristics were 
slightly coarse subsoil textures and moderately steep slopes. It occupied a land area of only 6.39 hectares or 
some 3.19 % of the total land area. Pedon 20/1 was placed in the aggregate irrigation class of 1 because no 
obvious limitations to gravity irrigation practice were observed in it. This means arable lands that are highly 
suitable for gravity irrigation. It occupied an area of 105.22 hectares, representing some 52.56 % of the total land 
area. 
Table 3 Irrigation capability classification of Illushi/Ega soils 
S/ N 
Land 
Characteristics 
Pedons and Irrigation Capability Classes ( ) 
 Soil: 20/1 3/3 4/2 19/11 2/9 5/8 
1 
Surface texture 
(0–30cm) 
SC(1) 
SCL/ SC 
(1) 
SCL/ SC(1) S/LS (3) SCL(1) 
SCL 
(1) 
2 
Subsoil texture 
(30–100cm) 
SCL 
(1) 
SL(2) LS/ SCL(2) 
LS/SL 
(2) 
S/SL (3) 
LS/SCL 
(2) 
3 Depth (cm) 
>180 
(1) 
>180 (1) >180 (1) 
>180 
(1) 
>180 
(1) 
>180 
(1) 
4 Infiltration rate (cm h-1) 5.6(1) 6.5(1) 4.5(1) 19.6(6) 8.2(2) 
7.5 
(2) 
5 
Available WHC 
(cm) 
13.54 
(1) 
16.95 (1) 18.10 (1) 
12.28 
(2) 
14.06(1) 
24.89 
(1) 
6 
Bulk density 
(surface) (g cm-3) 
1.23 
(2) 
1.24 (2) 1.19(1) 1.47(2) 1.29(2) 
1.62 
(2) 
7 
Bulk density subsurface 
(g cm-3) 
1.48 
(2) 
1.35(20) 1.35(2) 1.64(2) 1.36(2) 
1.78 
(2) 
 
Rockiness 
(small outcrops) (%) 
Nil 
(1) 
Nil (1) Nil (1) Nil (1) Nil (1) 
Nil 
(1) 
 Permissible gravel (%) 
Nil 
(1) 
Nil (1) Nil (1) Nil (1) Nil(1) 
Nil 
(1) 
8 Salinity (×10-2 dS m-1) 
3.04 
(1) 
3.18(1) 1.91(1) 1.62(1) 1.09(1) 
54.57 
(1) 
 Topography:       
10 % Slope 1.22(1) 0.35(1) 0.20(1) 1.40(1) 2.62(2) 
2.79 
(2) 
 
Surface leveling 
(qualitative)- 
amount of cover 
Light 
(1) 
Very Light 
(1) 
Very Light 
(1) 
Light 
(1) 
Medium 
(2) 
Medium 
(2) 
 Drainage:       
 Soil wetness 
Nil 
(1) 
Nil 
(1) 
Nil 
(1) 
Nil 
(1) 
Nil 
(1) 
Nil 
(1) 
 Flooding 
Slight 
(1) 
Considerable 
(2) 
Considerable 
(2) 
Nil 
(1) 
Slight 
(1) 
Slight 
(1) 
 Vegetation/Land use:       
 
Tree removal 
(qualitative)- amount of 
cover 
Light 
(1) 
Light 
(1) 
Light 
(1) 
Light 
(1) 
Light 
(1) 
Light 
(1) 
11 
Aggregate class (Gravity 
Irrigation) 
1 2s 2s 6s 3s 2st 
( ) = ICC of each parameter; 2s = ICC Class 2; 3s = ICC Class 3; 6s = ICC Class 6. 
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Fig. 2  Irrigation capability map of Illushi/Ega 
4  Summary and conclusions 
Irrigation practice, at any meaningful scale, is an expensive crop production venture. Therefore, the ability 
of the soils to support it should be carefully ascertained before the commencement of actual construction works. 
This is done through irrigation capability studies, patterned after USBR (1953). 
Thus the major objective of this study was to determine the irrigation capability potentials of the major soils 
of a 200.2 ha land in Illushi/Ega community, Edo state, Nigeria.The soils are derived from the alluvial deposits 
of the river Niger. Irrigation capability classification was by the limitation method of the USBR (1953). 
The results showed that (a)following the guidelines provided by FAO (1979) and Peacock (1998) on 
irrigation water, the river Niger source of irrigation water for this location was found to be free from every 
index of salinity, permeability and specific ion toxicity problems that could make the water source unsafe 
for irrigation purposes; and (b) following the guidelines provided by USBR (1953) and Sys (1985) on 
irrigation capability classification, 10.96 hectares or 5.47% of the total land area of this location were found 
to be non-arable lands, currently and potentially unsuitable for gravity irrigation. An area of 22.83 hectares 
or 11.40% of the total land area was additionally found to be lands that are marginally suitable for gravity 
irrigation. Another 61.19 hectares or 30.57% of the total land area was found to be arable and moderately 
suitable for gravity irrigation. The remaining 105.22 hectares, representing 52.56% of the total land area 
were found to be arable lands that are highly suitable for gravity irrigation. Thus about 166.41 ha or 83.12% 
of the total land area can be said to be quite suitable for gravity irrigation practice and therefore safe for 
investment in this kind of venture. 
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